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1020030024720 #^ ^7}: 2003/8/28 

£ «^£r 7m °l-g-*H ^ W ^*}« 3l^*Rr «o V ^ £ 

^*}#, >fll7l^ofl ^M^lfe #31, #7] 311^ 

<a#^H 311*1^1- 3m^Rr #31, ^-7i 311^ A oHi «g-*iM- 

^ S«^^g>fe- #^1, ^-71 ^-ofl 3l2*l^M; ^^-Al^ sfll^^ 

^ #311- 7^ 3ll7l^Ml aJf^-M- 3l*Hr>Jl, tq-§-o_S, 3]27m 
31 3l2^<3^g: #^171^ #31, ^"71 3l2€^#^r sfl^^^H 31271^ 
^#^1 ?m #31, ^-71 w£ 31271^ ^ 3 ^ 
^*Kr #311- 7^ 31271^1 31 ^, 3l^-€ 3117m ^ 

31271^ #jL^Al7lir #31, #7} tfJL^^NH*! ^7} 3ll7l^§# ^ 
zJ-«H ^1^* #31, 3ll^^#^r JflB^ 

7i ^ #311- #3 ^ ^ i3t 3is^. 

3H^^2:^ •a-^l W ^ dh7># 3^31, ##*> #31-1- 31 S 

«■ ^ sa^. 7m^i ^jr^ ^ ^sRr 3ii7i^oi ^a]^ o] = 

^£S1 317R1 ^go} 7}^S] CMOS^^S. Jl^* 7>^3l 

£ 3 
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1020030024720 

[<sjjs!<H] 

«vnv ^ ^V(FBAR), ^(cavity), 
tilo>(via). 



^ Q*}: 2003/8/28 



3 ^-(Bonding), sfl^l^ (Packaging), 
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1020030024720 #^ H*}: 2003/8/28 

o]-g-tr ^ ^ ±7} *\}2i^ ^ H ^12:^ 

^ {Film Bulk Acoustic Resonator fabrication method using 

substrate bonding and Film Bulk Acoustic Resonator fabricated by the same} 

£ la^ *z])=l «>AKBragg Reflector)^ ^^i^-^^l^l-^ 

£ lb£r ^3. ^ r °lHS^Al^(Bulk micro-Machining)^ ^^-g-^di*]-^ 

H lc^r c r°l35.^Al^ (Surface micro-Machining)^ ^^-^^i: 

£ 2a £ 2d^r ^ll7l^ 0 H] ^#^^1^-1- ^1^}-^ 

£ 2e £ 2g^r 7fl27l^H ^(cavity)* ^H^Hr 

£ 2h^ *]}l7)% ^ ^127]^;* ^J^^Hfe- ^J£, 

£ ^J-Jfofl 7^1171^^ ^*Rr ^5., 

£3^^ o]sfl TflSSl^r FBAR^l ^^-SlSL, 

i 4fe FBAR5. ^*Rr 5&<H *l)HlSi#-g: sflEl^S} 

^ ^^Hr* ^*Rr 
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1020030024720 #^ Q*}: 2003/8/28 

£ 5rr 2fl3^HH *fl2:€ FBAR^ ^SH, 

£ 6£- *H4*1aHH tr}-5f FBAR2] ^SS, 

£7 ^flS^UHH 45]- FBAR^ M-Bf^m-. 

^ ^ ^ ^(Film Bulk Acoustic Resonator: °)?>} 'FBAR' 

# *ll7l^-8: 7^*1 ^zi itf c^^r ^JliiL «1M^(Air Ga p)^- 7 >^1^ 
FBAR1- *fl2:*Rr ^tr 

ofl ^Ei§- ^*}7] -fj-^*t ^#o.s*|^ FBAR°] <£b^ 5^31, 

FBAR^r ^HVS] tij.g-0.3L cfl%= ^a>o] 7 >^H , 2^.9-5. Si^Hf 
2*4. SEtb, ^-S-tr JH§°] ^ ^ ^(Quality Factor: Q)& 

PCSCPersonal Communication System)Sf DCSCDigital Cordless System) cfl^^] 
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1020030024720 #^ 2003/8/28 

<i?> o.s FBARi*}^ 7l^Hl *lll#^-, ^ *fl2*I^-# 3 

#3 o.s. &m\i= #>n* -fr7)f>}3i, o) ^Tii^r ^f^n ajf^^ ^ 

-f-^tr «o v ^S. ^-^sj-CBulk Acoustic Wave)* -fr^l^ IMJaI 

<is> FBAR^r^l #^-5.^ 3EH ^-o}, ti.eflzL «VA>(Bragg 

Reflector)^ FBAR, ^3. ^}o]3.S.^] ^ (Bulk micro-Machining)^ FBAR ^ S 1 ^ 
p>o]3^^^1^ (Surface micro-Machining)^ FBAR°1 &nf. 
<is> Slaofl tLefl^- FBAR^: 71^(10)^-^1 Q^^*}?} €■ 

SMr^dD* ^*>JL ^^(12), ^#(13) £ 
^f^(14)* ^#*V ^2r*> ^^HlM^r 7m 

*r &7fl Ji^n FBAR^ ^2l^°.S. £uL*M , ^1 

*r stress7l- ^^1^ ^tiVA># <%i£ 4# «Va>^^- *g^*>7l 

<20> S-lb^l £*1€ ^3 *}°1 35.^1^ FBAR-c: 71^(20)^1 ^SKf^ 

(Si0 2 )^ ^ti.^l^l^(21)^ ^*r-H ^"71 7l#£l o]»^6\}^*} 

^ ^^-¥-(23)1- ^-71 ^ w_efl<^]# Jflofl ^-^^^1 71(22)1- ^*Rr u o V 

^JliS. FBAR <?] til, o]^ ^S^o.^ nfl-^- #1 ^-£0] ^l ufl-g-oH ^ 

-g-3l-7> ol^Cf^ olcf. 
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Hlc^ll 5.*]$. o>o] 3 ^.^Al^^ FBAR£- 7l^r(30)^Hl ^ 
^>J7, ZL sj^f- * 7l^oll ^^^-(32)* 1^(33), ^^#(34) 

^ *fl2^(35)* *Hl5L ^#*}JL, S]^#^r ^ 

t^, °15^ ^2fl^ FBAR^lS y o^^, FBAR-8: ^lS^l-ZL i-M cfA] 
^71^ Sflo]: S>^y>, sfl^l^l :^<M i}X| Wl-g-o] ^-ZL 

ol-g-^^ FBAR^I ^]^^ ^sJ-SVji 

*5]£^- oflo^ ^^a] ^X|ofl ol=C^^ £ S. f; } d\ ^SisL sty?) 

SRrHl — wl-g-oi]- ^ FBAR^2:^# ^ 

SE. nf^- 1£S ^12€ ^r^^7> ^ W^7}s]- 

^]7l# #*fl i*}iiL 71^ ?H1 ^rf. CMOS 
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1020030024720 2003/8/28 



<25> ^-7]^ ^-^^ ^*>7l °1H^ ^^i W ^ afls 

y o V ^, T^fl^ ^£o^ 71^1 tfl*H, (I)*fl 171 flrSMI ^^^1^-1- afl^Rr 

#31, (n)^27l^ofl ^^-(Cavity)l- ^SHr #31 ^ (m)^7l *fll7l« * 
^1271^ ^S^^>J1 ^zJ-«H ifl^^-ir #3liiL ol^^lcf. 

<26> zj- ^-Tfll- #3jl£#, 

<27> (l )#3l^r (a)^ll7]^ofl ^l^^(-fr^)^: ^A]7l^ #3], 

(b)^7l afll^^^HI Tfll^^M- f^m^ *l|B^*Hr #31, ( C )^7l ^11^^- 

A oH] <y-^i#-8- ^. sflE-l^^ #31 (d)^7l <y^# A oHl ^12^-t- 

sflE^Kr #3l# 7^ ^1 171^011 ^SRr 
4. £ ^>*H*l*r ^111,2^, #7) t§S$Q <&&^, ^1^^#* 

3E#«Hr ^(^, H^iM-^ ^^^1-^(300)21- 

<28> cf-g-AS, (n)#3l^r (e) ^11271^1 ^l2^^#(-a-^i#)^r ^M^lfe #31, 

(f)^"7l <£#-§- sflE^^H ^-71 ^1271^^1 ^^--g-g; ^#7-1 7l^r #31 ^ 

(g)^7l ^1271^ ^zl-(etching)*H 3^*Hr # 

7i] ♦ »^ ^i27i^on ^i^>^ #3i^m. 
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1020030024720 <£t\: 2003/8/28 

<29> ZLx$JL, (ED^Tjl^ (h)^7l(I)^l g (E)^l« -g-Sfl ^11171^: 

^ ^1271^ ^3L^Al7l^r ^7^1, (i)^>7l ^^^HfloflA^ Aj- 7 j ^l7)^Jf~g- 

* 3flE^^ 3flH.# ^#A]7l^ #7% 3. 0)^.0]^ ^0^7^^ fbar^- 

<3!> ^7-1, (a)#7fl^r 7W°1*> - ^1 1 ^1 o] ^- ^)(210)^H1 

(220)1- ^^M^l^r ^^olcf(£2a #7l ^l^fK 220)^1 f^f, ^ 

^ (b)^-TlHl^ ^11^^-^(230)^- ^1171^(210)^- $.7}?$°-S- Q<£*\ 7l JI ^7} 
^11^^(230)^1 ^o] -g-ol^c^- ^71 ^ Af-g-sl^ 

7l^ ^21^ ^ol5E]ol^L ) ^-71 ^l^^#(220)^r °] Aj-s^^sio,,) 

^ -it^^lMAlaOz)^- ^<?il-^* ^*Kr w>^^u|. o]oj| ^ 

<32> (b)^T^l^ ^>7l ^1^^^(220)^H1 ^11^(230)-!- ^^-A] 71 sflE^^- 

*><^ ^71 ^11^^(230)31 G^-fr aflTjSHr ^^olcl-(£2b ^S). o. 
^■#4 ^ *#2l AV-g-^c-il, a}^^!^ ^nl-^(Al), 

(W), ^-(Au), ^(Pt), q^(Ni), El^CTi), Hf-(Cr), ^^-(Pd) ^ 
(Mo)^ *>M-S &*=h 3flE-l^^ 7>i(Gas), #^^>(Plasma), <>1 

^r^(Ion Beam)f-# ol-g-^crj ^z|^^ ^^(Dry Etching) ^ .9.5. SVfe ^ 
ol a>^^q.. 
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1020030024720 #^ 2003/8/28 

<33> ( c )#7im -8-71 ^ii^^(23o)^i <a-^#(240)^- m^-i *m 

^)°m^2c %3i). ^7} ^#(240)^ ^7l^AiX7> <?]7>« H ^^^M: 
ff4t ^S^l7l^ -?-^^rl-. ^l-^JLfe- ^sHH^IttUIN) 

^MlH^ i^E^(RF Magnetron Sputtering)^ ^ ^V^M^ (Evaporation) 

<34> ZLCf^- (d)^Tjl^ ^11^^(230)01 SflEi^ 7^ ^fll^ 

#(220) ^ ^#(240)^1 ^2^1 ^-(250)* #7flC£2d %^)*\] 

<35> o}^ (a) ^ (fD^-TjH- 71^1^ ^171^(210)^1 rJltr 3^-^(300) 

<36> cf^ 7l^-(ol^ ^l27l^'ol^ ^r^Hl cfl^fl^i^ °lH^(Air 

Gap)^^# ^1*1- ^-^^-(cavity) (290)1- #7] ^^(290)^ 

^-(300)^4 ^271 ^^-(270)* 3sH?l <y-##(240HH ^SRr -g-^s)-7}- 7l 
^(270)^1 9&*fr-£ ^1 *>7l SW^. ZI ^l^-^Tjl^ 

<37> ^ f (e)^^l^ »l27l ^(270)^1 ^I2^<a#(260)* f^H^ #7]HtK 

JE2e ^-S). ^-71 ^12^<?1#(260)51 ^ll7l^(210)^Hl °l^-<>l*m ( a )^ 
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1020030024720 %^ 2003/8/28 

< 38 > n. cf^-, (f)^Tll^r ^-71 7)12*1 <SfK260)# sflEi^Rr ^}o]r^(S.2f 

%2±). ^, ^l27l^(270)^Hl ^^-(290)* ^^^>JX^> *}±r *\]2%<£% 
(260)-i- 3)jBl^ 0.5. ^171^711 ^rf. 

<39> ZLSlJlM-Ai (g)^^l^A^| ^2^<df^(260)ol 3flE^ 7)17^ ^9] 7}$; 

# ^l^M ^^-(290)1- ^^t.V4(£2g ^S). ol^o. ^^-(290)^ S^l h( 
£^2j 3 #^1-^(300)51- 711271^(270)^: ^eH^ flfe ^tg- 

°1 ^-§-^-(290)0)1 SE^r W^*}* ^^Al^lTlM- ^1^(500)* 

3-f°fl*r ^-g^M S°l h« i£« ^ $14. o|# (e)^^l ifl*l (g)^-Tlll- 
T^l^, ^1271^(270)^1 tfltb 

<40> 0.5. olH^ FBAR-i- 711 ^>7l ^IH^ ^Ir^^l 7|ll7l^: ^ 

711271^ ^^^-ol ol^o^o) (h)^r^l ^*1 (j)^^7> #7] 

W« M-Bl-^cf(£2h ifl*l £2j #2:). 

<41> ^, (h^H^, (n)^TllS. TllS^ 711271^(270)^: oJ-Bflofl ^-JL ( I )^7fl 

5. aj|a=€ 711171^(210)^: ^5. *H, 7)1171^(210)^-21 ^#^-^^-(300)7} 7fl2 
71^(270) JL^^l *^¥-(290)ifl4| fl*l*}3E^-, 3 f^Tj^f (300)^1 

^1,2^^-^(230,250) 4 -S-71 ^11271^ :£<?t#^g-( 260a, 260b)* AA ^ 
#2.3. *H ^-S^^mcf(£2h %3t.). o\ 7^Jj>. ^wj-^ f£f 7>«H 3 
^171^ rfoj^B ^(Direct Bonding)^, 7>*H 3tH?l^ 

^ (Anodic Bonding)^, °fl-^l (Epoxy)-f-^ 3*MI# ol-g-SH # 
^, 0 l-g-«Hr -JMI^ ^-^(Eutetic Bonding)^ 7}^M, K)-o}^ 
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1020030024720 %:^ QA- 2003/8/28 

Jf-Sfl FBAR-=r ^lS^>7l uflg-ofl ^sflo) 7 ]^4 ^.©1 ^£5. 5|^^ 

* AV-g-^Jl ti}o}^ ^ o]M. TflTl^H ^*Rr #31 7> 
SMI ^Cf. 

^o) o] ^ ^ t (j)^^ ^-71 (I)^TllS. 42i& ^ll7l^r(H2d 

%S)oflA-l ^<£#^-g-(220), ^11,2^-^(230, 250), ^-^(240)-^-^ 

7l^§-(270)# ^1^*H ^1^* ^:^olcf(£2i ^S). cl^-f 7] 

^lTi^- ^^s)-zHl-(K0HHM- TMAHCtetra-methyl ammonium hydroxide)-!- ^}-%-^\ 
^ 71^^-* «o v ^^ ^(Wet)<^Hl^°li4, ^ efl^S (Lapping)* 

^}JL^ i^(Spin) ofl^Kr efl^* ^ ^(DryH^* S}^ 

* **ll ^l^^^r 41*} Si iBell>i(Stress)«- #^^r &i=Hr 3 
*)H sfl^^f #^HRl*Kr fj-^ol nHj-aj*}^. 71^^* ^i^o.^ 
^^l^H cfltb sfl ^1 ^ oi ol^-cH^icf. nq-e)-^ 7 1^°) ^-o] oj- 

^ 5ft tf. 

(j)tir^l^, 3flH.^#* sitV tiloKVia)(280a, 280b)» ^*>7} 
^«fl *l)rg<?§#(220W tfl^r sflBl^-i- ^ #7lHcK;£2j ^S). #7l 
^ll,2^^Sl <£*fs_^ £#0] <£^s\o] 9]^- ^^S]^ Y^"* ^H 1 ^, 

wW(280a, 280b ^f^JHH ^ ^7}°1 ^(contact)* -f-S^* 
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<44> #71 (j)#?W*l #5.5] 2\^2)JLS. £3^1 7>*lfe ^ 

<45> o^HlA^, ^6\) ^ oj-^ yvtq. ^ ^ A^t^ 

4. 

< 46 > -f a] 7l^r(270)S^ tfsl ^ <H] (290)7} ^ZL 

(290)1- ^l^lt!: ^S^fe- *fl2*i<3#(260a, 260b) °1 ^#5)^ $14. 

*ll 1^(230)^ ^12^^(250)21- -#7l ^1,2^ *}°}*\\ 31*l£Rr ^^#(240)^. 
5. ^€ 3§^^(300)7} #7l ^^-(290)^^1 &tt. ^7) 

^^-(300)^1 ^11^^(230)^ x\}2*£<£^3] °a^(260a)^l ^*fl SftJI ^2^ 

^-(250)2] ^^f^ B}^(260bH ^^^4. BL^r *ll 1^(230) ^ 

^2^(250)^ ^ll^<g#(220)^-S. sfl^l^ol sjo} oi^L, ^l]l^^-(230) ^ ^2^i 
^-(250)^1 ^1^^#(220)^ o.S wlo>(280a, 280b)^l ^l*fl 

5a4. 

<47> Hlo>(280a, 280b)» ^ ^1*1^- (230) ^ *fl2*i^-(250H &<£o) 7^11^^ 

~ *}°HH ^7l^-ol ^^£|j7 <£^(240)^--g-<>lH^ o]^- -g-^s} ^EflO) 

«}£} £°1 °lsi^; ^-g- ^A7l^ ^11,2^, <a-^#, ^ll^<d^* 3. 

^f^-)* £ M*H*1fe 3#^^-(300)e} x)$?>\JL 5U4. 
<48> ^-^^1 ^^Al^^, ^-w^oll FBAR-i- ^#^H £4fif ^ 

HJi^sfl^EKBand Pass Filter)* ^tK 1 91^. ^ -f-^l^^H «H = sfl 
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s\ FBAR°1 «H^3fli^Ei5. AH*-€<r ojcf. oje^ 73 °-s>}. £o] iffls. sfli^ElS 
4-§-s|7l ^*fl^^ ^^Hr^ ^^o] ^ ^#^^^-(300)^ 

^11^^(230), ###(240), ^12^^(250), ^l^<?!#(220)^-5. °1^<H^ ^^^1 
(£3 ol&)*V fA^oflA^ ^^jfo] ^11^^^(220)^- ^4^°-^.*) 

°J7>£1^ FBAR^r ^"^1* *rXI3fe3|, oj^-f ^^1^4^f 0 ^ 3^^(300)^ 
^Ml^r ^ ^ #^ofl ^*fl ^£4. oil- ^4^0^ fi^*}^, f 0 

=v/21S. $14. ^-71 -±HH vfe -§-^4^1 l£r 3 

#^^1^(300)^ ^H4. ^, ^ll^^#(220)* ^^o_S^| 3#^^-Sl 3jL 
*H 2^^T flaL o}o\) u±Z} 3=^o] 7>^§>7fl S] ^ ^14. 

i&fe CMOS, cfol^^f-o^ z\)^is}±r ^^l^, ^ 

CMOS (Complementary Metal Oxide Semiconductor)-!- *H^>Ji7} ^-t- 
, ^171^(210)^ 711271 ^r(270)ofl tfltr AA 7 ]^q\ 

CMOSTllS^^* ol-g-*H ^271 ^(270)^-^1 CM0S» aflaHK 1 9X^\, SlQ^-S 

7113^aH1S.m1 , 7ll(n)^:7lHl^ (290)^1 H>^«H1 

*fl!M- f^l^ ^* ^r5i ^^-(£5 %^). °1 ^-f ^^^1-^(300)^1 
^I2?i^-(250)5f ^^^(500)^ ^^21 7ls)lAlEKCapacitor)Sl ^ 
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(510)1- 7>*lfe3|, ^11,2^^(230, 250W ^i^l7> <?]7>£)^ ^tj. 

^#^^-(300)7> -R-^-^- sr>7fl S)^} o]s £ltr 7]-^(Variable) ?i 

jflME^r ^4. ^r, 7112^(250)34 ^1^(500)^ 7^7} 3 §^£-?-( 300)^1 

C-8 — 

-H-^S. <y*fl 7}l5}£S a ^ ^ofl <^*fl ^jrflAjE^-g-^ C7> 7>^^> 

Tfl €4(e^ 4r##, Att ^3, dfe 7^). o]^*> 7>^7^2flAl 

-g-^^71-1- ^^^^ -f-*fl ±7}S_ ^^l^ olcf. 

<5i> *V^, ^ *fl4^HlS*| , ^-7] #3:3 ^ #3HH 7)1 171^ 

#7lHH, ^171^ ±.^St\ f-^Sl ^(600)A5L ^ ^ ^^(-£6 % 
S). oj<4 ^-o] ^-^l^Hl 171^(600)* ^.cj- 
3 ^7l^^ ^ & cK ^-71 171^(600)21 ^Itt, rdi*}^ o> 

^2}- ^J£ ^ 71^ ^ 7 \S. «?}tr ^%$\ ^-i; nfl, 3 

°1 °l-¥-<H 5)^71 ^(Printed Circuit Board : PCB)^H1 

<>1« ^ 5£^8: #£tr ^Hl^r ^-cf. 

<52> je*)-, ^-t^^ ^s^aHI^*), t}X| ^371^(800) ^13^^# 

* srflE^^H U3-¥-*3 ^I3^<a#* ^7]^ ^-741, ^-71 ^13^^^ 

°1 ^--S^H -^71 ^1371^(800)^: ^n*H ^^(810)# *§^*Hr #7ll 

1- 7i^ >dl37l ^r(800)-§- ^lS^Jl, #7] $)4^}°\M ^ 7\}2i% FBAR^ ^171 
^(600)^H] #7] ^I3^<?l^(700a, 700b)YS-§- 3^ *H 
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^I37l^r(800)# 3 71 -f-*fl, £74 ^ ^-S^l FBAR# ^ 

£7<^] ^2^HHtt ^1171 ^^-(600) 3 71^(800) ^ ^13^ 

^(700a, 700b)°] c-1 oi^ wf, iLtf d] ^^HeI sfl ^1 ^ * °1« ^ & 

<53> §.^. > ^li7l^r^-g; ^-71^1 S>a^ ^AHlofl rcj-^ FBAR^l^ilE ^7} *fl3 

7m* ^^-Al^o.^, iLcf oj^s} FBAR-i- *fl2: ^ ^51 *)^*\). 

<54> ^-t^ofl rrfeig, «Va>^ o] -f^jl °y^Q ^jLcfl^^* oflo^^ 

S^l FBAR-a- %.3-*}7\], ZL^JL *llS^ Ju^7> Xirf. ^, 

^. XI^- ^^H &<>H ^Tl^ol A^^l &*r*h 5l^# ^71 

*1 ^«Hr SU, afl^-fr 

<55> 2L*V FBAR^l-, «1|<H^* W ^(cavity)*, ^ 7^ ^gig^M 

afl^O-S.*! ^« 7>7^^J1 &<£^ ^ °1 $14. 

<56> ^iH} 0|01^ ^^A] Sfl7l^ ^°1 ^-*H1 ol^-^^^-S^I l£S 2fl7l 

i^*Rr 7l^(^, ^1271^)^1 ifjES. ^ ¥^4i^>» ^l^H 

aJ^Sl^ ^ttAS^I ^7>^1 9X^, CMOS^-^4 s$ 

^ 7^^ $5- %%°) €4. 
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^4^- °fl*l ^ ^3 *fl^£)&o_H ( 

€ 7l^*Hr -gr^Sl 71^^ 8>J7 7 fl^4 7>^ 
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13^* 1] 

^ *fl2: H o^^] sa<H*1, 

(b) *H27m#^ ^^^ir ^-¥-1- ^#*Hr #31; 

(c) #7l ^§-^-iJH #71 *\^^7} #x]f>}Sm, #7l ^1271^^1 # 

71 '^|17l #Jl^a1?1^ #741; 

(d) #7l #Jl^€ #3N>H #71 ^l^ltb #71 ^1171^;^ 

(e) #7l 3^*!^ ^ll^^^^-^^r sflE^^H i|£t i-^Al^lfe 
#711:1- i^*>fe ?A^C ^^SLsL ^ ^ ^7>^1 ^flS 
[^^■# 2] 

#71 (a)#7H^, 

#7l ^1171^- #ofl ^#Al-7l^ #7fl; 

#71 ^<d^ #^ *fll#^8: ^Mtl ^ ^B^Hr #31; 
#71 ^11^^- #<H1 <y-^#* ^MfJ ^ 3flE^^ #31;^ 
#71 #<H1 ^12^^.^31-Al^l ^ 3fl e-1^^ #741; 3. 

^l-f^l^r 3^ ^"^^S. *>fe ^ ^ ^>o) ^2- 

28-19 . 



1020030024720 #^ <Q*}: 2003/8/28 

3] 

all 1*8-4) 5fl°H, 
#7l (b)^Tll^, 

*H27l^^Hl *1l2*i<S^8: -f^Rr #31; 

#31;* 

#71 *\}27}%&t&°\ u^s-fc *13-*H ^*Rr #31;jl 

^-2-5. ^ ^ ^ 4l7>^ ^12: « 0 >^. 

4] 

#71 *fli3H"g- #7] ^2^^^sl ^^-o)i ^*H^ #31;* 
#71 ^I2^q-^- #71 ^2^^ ^o\) ^Tfl ;S 

ol-f-OH^ 3* ^ oj-^ Hj-nV ^ ^ 

#7l (b)#3HH, 

#71 ^¥-2) *}^&^o]) Pfl^-^ ^^Al^ * S«E^SRr ^1; 
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5Lf-SRr 3* <y-€ ^ ^ ^2: • 

[3^8" 6] 

3 3* ^ ^ ^ ^ls 

7] 

#7l ^>^. 3>/HLfe W^7> ^ ^ Ol^j-o]^^ 

^ ^ ^ ±7} 2] « 0 >^. 

8] 

%y) ^f^^^H %7] Ai^Q^ ^*Hr» ff-^sRr #31 

9] 

^ *>M-« °l-§-*Rr ^8-°S. ^ ^ ^ ^ 4l7>^ ^2 W 0 >^ . 
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[$^* 10] 

#?1 (d)^^l^, #7l ^171^ ^V\]S. tt*f-5L ^Z}-*H 2fl7l^l^- o] 

^ #31 I* 3 JE^Rr ^J* *}^r ^ ^ 4l7>°l ^flS 

11] 

*fl 10^1 fl^-H. 

^1371^: #<*|| ^13^^#^: #^Hr #31 ; 

#31; 

#71 ^1371^; ^^S-fr 3^«Hr #31;^ 

#71 ^Il7l4& #6fl #71 ^1371^ 7113^^^* 3 ^£-2.5. ^ ^^171 

3 i^Rr *>fe- ^ ^ 4i7>o] ^ « o v«j 

[^T 1 * 12] 

7l^r #^S^ <^^g:<>]l ^^-7} 

#71 7l^r#oll^ #71 ^^-7> ^#5)71 <9^JM ^ ^2 

#71 ^j|2^^#Sl ^*Rr Tfll^^" £ #71 ^112^^#S1 Ej-^ofl ^ 

7)12^^. #71 ^l,2^^-A>oHl <y-*}^o.5. ^-#S|fe 3#^*Pf; 
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i^Hfr 3# ^ii <y-*I ^ ^ 
13] 

^112%H1 9X°]*\, 

3 je^-sRt *Kr ^ ^ ^ 

14] 

A o v 7l ^^-^1 tij-^s^ofl ^€ ^3^1 ^>;« 

3 5L^*Rr 531- SRr ^ ^ 

i5] 

* f^Ai 0 J-^i ^ ^ i*K 
16] 

^-^^-s. s}^ <y-*i ^ 
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[^T^ 17] 

?} *fl37l#;-§- ci i^-s}^ 53 -i; *Rr ^ 



28-24 



1020030024720 



^ 2003/8/28 



15. la] 



1 N 



10- 



lb] 




[51 lc] 




32 3 'l 



28-25 



1020030024720 



#^ 2003/8/28 



[5L 2] 

(a) 



(b) 



(0 



210-1 



230- 
220- 

210- 



240 



210-1 



(d) 300- 

240— 




210-1 



250 
-230 



(e) 




(f) 



270- 



^^-260b 



* : 



• 



(g) 



260a-^^l 29° 
270- 



-260b 



(h) 



270- 



210- , 

220-n _ „^ i: - — f-300 

230-^ m^mm^m rv® 

260a-f^ ^^^^ ^ -260b 



. _ 



-290 



(i) 



220 



300 



230-n: mmmm^^mr ^ 
260a- ^Mfm¥mt^mm ^.?fiC)h 

~ ' -240 




28-26 



1020030024720 



#^ 2003/8/28 



15L 3] 




[51 4] 



100 100 



m mm i 










m 




z - - 



[5L 5] 




[Si 6] 



230 
260a 

270 




290 



28-27 



1020030024720 



#^ 2003/8/28 



[S. 7] 




28-28 



